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The solvate of a layer witn a limiting content of benzene and solvate with residual content
of benzene were synthesized. This synthesis was conducted by means saturation with liquid
benzene of the layer of active carbon with grafted ethanolamine PVC derivatives that are
sewn to cellulose tissue and following evaporation to an undesorbable amount. It was
established that the spectrum with a limited benzene content shows a change in the number
and position of the bands as well as an increase in quantum yield. In saturated solvate
bands are blured into one wide band and luminescence extinction by approximately 75%. It
is shown that the first case of wall solvation corresponds to the formation of host-guest
complexes between cycles of ethanolamine derivatives of PVC and benzene molecules, as
well as charge transfer complexes between aromatic wall structures and benzene
molecules. In the second case, the limiting filling of the pores led to a stuctural deformation
of the flat sections of the pores in the coal, which led to dilution of the bands and

luminescence extinction.
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INTRODUCTION

A layer of active coal with grafted ethanolamine derivatives of
PVC, sewn tocellulose tissue (hereinafter Sample I) is a
sorption active luminescent substance [1,2]. This is due to the
fact that groups of macromolecular cyclic ethanolamines and
conjugated carbon structures are formed as a result of grafting.
These carbon structures are linked by ether groups, that are
analogous to the derivatives of antracene, phenantrene, pyrene,
etc [3,4]. Activation of polyaromatic structures occurs by
means of amino and hydroxy groups. Luminescent solvatation
leads to changes in the position, structure and intensity of
bands in the luminescent spectra.

During the sorption of organic solvents, in particular benzene,
pores of active carbon are filled through the pores of cyclic
ethanolamine nets [2]. Consequently, solvate shells of
polyaromatic structures walls in the carbon and pore walls of
macromolecular cyclic ethanolamine probably can not be the
same. When desorption at the temperature that is lower than
benzene boiling point, some quantity of benzene vapor
remains in pores [1]. It is possible that undesorbable benzene
molecules when participating in formation of solvate shell of
pore wall, can differently affect the state of electrons that are
in groups through which excitation occurs and in polyaromatic
structures that are responsible for emission.
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This can lead to certain changes in position and shapes of
luminescence bands. Saturation of pores with liquid benzene
should not significantly affect the geometric structure of cyclic
ethanolamines. Herewith benzene solvatation of walls from
polyaromatic structures can lead to different changes in
luminescence spectum that is depends on the shell size.

The purpose of the work is to synthesize a solvate with
limiting content of benzene (hereinafter Sample I-L) and a
solvate with residual benzene (hereinafter Sample I-R) by
means of saturation the Sample I with liquid benzene and
subsequent evaporation to its nondesorbable amount; to obtain
luminescence spectra and investigate the effect of solvation on
the spectra.

The literatute does not provide with data of interest.
Experimental

The following objects were used in the work: bleached cotton
medical gauze (Russia, GOST 9412-93); active carbone sol
with sorbed PVC in a mixture of THF, benzyl alcohol and
triethanolamine; monoethanolamine; benzene. Gause was
washed in solution based on complexones. Sol was prepared
by grinding 8.75 g of active carbon of grade AR-1 in solution
containing 10.5 g PVC of grade SG-7 with 12.2 % phtalic acid
esters (China), 55 ml benzyl alcohol, 5.1 ml triethanolamine
and 440 ml THF. Grinding continued untill particle size
established as 2.5-4.0 um.
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Samples luminescence spectra were registred on
spectrofluorimeter «Fluorolog». Synthesis of Sample I was
conducted accordingly to [1] by impegnating of gauze by sol.
Futher the sample was left in the air until THF was evaporized;
it was heated at 105 °C. Then the sample was treated in 93%
solution of monoethanolamine at 100 °C and washed in boiling
water. Finally it was dried at 110°C.

Sample I composition: o(gauze) = 86.8 %, w(layer) = 13,2 %.
The layer contains o(carbon) = 48,2% of active carbon.
Luminescence spectrum (Fig. 1) shows complex band with a
maximum at 410 nm and two arms at 430 and 470 nm.

The synthesis of samples I-L and [-R was carried out as
follows. The initial Sample I was placed in a vessel with
benzene and pressed repeatedly until the air was removed.
Some samples were placed in a graduated cylinder and the
volume was measured, and others were kept in the air flow to a
constant mass.

Benzene content and partial volume in Sample I-L as well as
undesorbable benzene content in Sample I-R were calculated
by the following formulas.

C(benzene I-L) = (m,-m;)/(0.01*w(layer)*m;*M) (1)

Vpartial = 100(m, — ml)p'l(benzene)/(V—0.0l o(gauze) m; p-
'(cellulose)) (2)

C(benzene I-R) = (m;3-m,)/(0.01*w(layer)*m;*M) (3)

where:

m; — sample mass before impregnation;

m, — sample mass arter impregnation;

m; — sample mass after air flow procedure;

M — benzene molar mass;

V — volume of impregnated sample;

p(cellulose) = 1.55 g/ml.

Sample I-L and Sample I-R spectra are shown in Fig. 1.
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Figure 1 Luminescence spectra. 1 — Sample [; 2 — Sample I-L; 3
— Sample I-R.

RESULTS AND DISCUSSION

Relying on formulas given above folowing data were obtained.
C(benzene I-R) = 0.22 mmol/g, C(benzene I-L) = 28.8
mmol/g, Vpaia = 94.6%. I-R and I-L samples spectra strongly
differ from the spectrum of Sample I. It indicates the effect of
pore solvatation on the layer luminescence.Spectrum I-R
includes three bands with maxima of about 415 nm, 440 nm
and 462 nm, and arm at 380-385 nm. The quantum yield
increased by 10-12%. Spectrum I-L has wide band with
maximum at above 412 nm. Luminescence extinction is

approximately 75%. Consequently pore walls solvatation leads
to changes in luminescence spectrum.

It seemed reasonable to reveal differences in solvatation of
wall pores by nondesorbable benzene and benze that almost
completely fills pores for explanation of this fenomena.

According to [1], Sample I has specific surface area of 625
m’/g (BET method). Using this value and the values of
C(benzene I-L) and effective (incompressible) radius of
benzene molecules, the average number of benzene molecules
on the effective surface was calculated: @ = 1.48.
Consequently walls of some pores are covered by a
monomolecular layer, and other ones-by a layer of several
benzene molecules. According to [2] the value of S(BET) is
close to an additive value of constituent parts of the layer.
Active carbon accounts of about 70% of developed surface.
According to [5], the structural elements of macromolecular
cyclic N-ethanolamines bind benzene molecules to host-guest
complexes. Then the change in the structure of 400-500 nm
band and the emergence of the arm in short-wave part can be
explaned by the fact that Sample I-R wall solvatation
corresponds to the formation of both mentioned complexes and
complexes with charge transfer between aromatic structures of
walls and benzene molecules.

CONCLUSIONS

According to [3,4] solvatation of organic luminescents
(derivatives of polyaromatic hydrocarbons) in solutions leads
to internal extinction of luminescence. It occurs due to
distortion of plane structure of conjugated structures. Judging
from the value of the benzene partial volume in Sample I-R, its
pore walls are fully covered with monomolecular layer.
Apparently, under this influence some deformation of plane
areas occurred, which led to blurring of bands and extinction
of the luminescence.
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